Higham's Bound (sketch)
A Maple Proof > e := 8*(a0*b1+a1*b0)^2 + 8*(a0*a1-b0*b1)^2 -4*(a0*b1+a1*b0)^2 -4*(a0*a1)^2: > expand(e); 2 2 2 2 2 2 4 a0 b1 -8 a0 b1 a1 b0 + 4 a1 b0 + 4 a0 a1 2 2 + 8 b0 b1 
be computed. Providing that no overflow or underflow occur, no denormal values are produced, arithmetic results are correctly rounded to a nearest representable value, z 0 z 1 = 0, and ≤ 2 −5
, the relative error The same holds for z 1 → z 1 i. We can thus assume z 0 and z 1 in the 1st quadrant:
Error bounds on complex floating-point multiplication, Sun Menlo Park, December 14th, 2005
Similarly, (z 0 , z 1 ) → (iz 0 , iz 1 ) gives R → −R, I → I. We can thus assume z 0 z 1 is in the 1st quadrant:
By exchanging z 0 and z 1 , we can assume
In the sequel, we assume all those inequalities hold. Proof of Theorem 1 (sketch)
(1) bound on the imaginary part: two cases (I1, I2)
(2) bound on the real part: four cases (R1, R2, R3, R4)
(3) from (1) and (2) we deduce:
Preliminary Lemma
Lemma. For any real x, let y = •(x), we have: The Imaginary Part 
Thus:
In both cases (I1 and I2), we have
thus:
Bound > e := 6*(a0*b1+a1*b0)^2 + 6*(a0*a1-b0*b1)^2 -4*(a0*b1+a1*b0)^2 -4*(a0*a1)^2: > expand(e); 2 2 2 2 2 2 2 a0 b1 -8 a0 b1 a1 b0 + 2 a1 b0 + 2 a0 a1 2 2 + 6 b0 b1 This is:
We have:
If we had:
we would get:
and thus: 
The Real Part
which gives:
Case R2: B < C < A Example: β = 2, t = 3, z 0 = 14 + 7i, z 1 = 10 + 6i 
, we get a better bound than R2:
Case R4: 
Conjecture
For precision t large enough, the worst-cases are as in Corollary 4 (single precision) for even precision, and as in Corollary 5 (double precision) for odd precision.
In particular, the worst-case for quadruple precision t = 113 would be as for double precision.
Applications
• correctly rounded complex multiply (separate relative error on real and imaginary parts)
• complex floating-point FFT (Percival's paper): Example: multiply two degree 524288 polynomials with
